Proteasomes: perspectives from the Archaea.
The development of whole systems approaches to microbiology (e.g. genomics and proteomics) has facilitated a global view of archaeal physiology. Surprisingly, as archaea respond to environmental signals, the majority of protein concentration changes that occur are not reflected at the mRNA level. This incongruity highlights the importance of post-transcription control mechanisms in these organisms. One of the central players in proteolysis is the proteasome, a multicatalytic energy-dependent protease. Proteasomes serve both proteolytic and non-proteolytic roles in protein quality control and in the regulation of cell function. The proteolytic active sites of these enzymes are housed within a central chamber of an elaborate nanocompartment termed the 20S proteasome or core particle. Axial gates, positioned at each end of this particle, restrict the type of substrate that can access the proteolytic active sites. Assortments of regulatory AAA complexes are predicted to recognize/bind and unfold substrate proteins, open the axial gates, and translocate substrate into the 20S core particle.